In a split-root system of soybeans (Glycine max L. Merr), inoculation of one half-side suppressed subsequent development of nodules on the opposite side. At zero time, the first side of the split-root system of soybeans received Rhizobium japonicum strain USDA 138 as the primary inoculum. At selected time intervals, the second side was inoculated with the secondary inoculum, a mixture of R. japonicum strain USDA 138 and strain USDA 110. In a short-day season, nodulation by the secondary inoculum was inhibited 100% when inoculation was delayed 10 days. Nodulation on the second side was significantly suppressed when the secondary inoculum was delayed for only 96 hours. In a long-day season, nodule suppression on the second side was highly significant, but not always 100%. Nodule suppression on the second side was not related to the appeaance of nodules or nitrogenase activity on the side of splitroots which were inoculated at zero time. When the experiments were done under different light intensities, nodule suppression was significantly more pronounced in the shaded treatments.
The nitrogen-fixing symbiotic association formed between leguminous plants and soil bacteria of the genus Rhizobium has recently become an area of intense scientific research because of the economic and agricultural benefits derived from cropping systems using nodulated legumes. One of the specific goals of recent investigations has been to understand the mechanisms involved in the formation of the legume-Rhizobium association. Although both the host plant and the bacteria contribute to the specificity of the association (6) , the mechanisms by which each partner exerts its influence remain poorly understood (1, 4, 13) . To date, relatively few studies have addressed the role which the host plays in regulating the symbiotic state. In this study, we used a split-root system (15) to separate strain/strain interactions from those involving the host. This system allowed us to partition these interactions both in space press nonspecific adsorption (2) . Microscopy was done as described previously (7) . (Table I ).
RESULTS
In the second experiment, done during a LD season (July 1982), nodule suppression on the second side was significant, but not always 100% (Table II) . Nodule mass did not differ significantly when only one side was inoculated at zero time, or when both sides were inoculated at zero time (Table II) . However, when inoculation of the second side was delayed for 4, 6, 8, 10, or 14 d, nodule mass dereased significantly from the treatment in which both sides were inoculated at zero time. Suppression of nodule mass was also reflected in nitrogenase activity for the delayed treatments (Table II) . A similar reduction in nodule numbers was also observed when inoculation of the second side was delayed for 4 d or longer (Table II) . As in the previous experiment, USDA 110 was more competitive than USDA 138 and occupied 90% to 96% of the nodules on the second side (data not shown). Total nodule numbers and mass (Table II) did not differ significantly between treatments.
Shoot and root dry weights are summarized in Table III . Root dry weights for the first and second sides were approximately the same for the different treatments. An increase in total shoot and root dry weight was observed for the later harvest times.
In addition to the experimental treatments, 15 split-root systems were used to determine whether suppression of nodulation on the sides where inoculation was delayed was related to the appearance of nodules or the onset of nitrogenase activity. From this group, three split-root systems were harvested 6, 8, 9, 10, and 12 d after the inoculation of USDA 138 (zero time) to the first side of the split-root systems. Split-root systems harvested after 6 d were devoid of nodules, and no nitrogenase activity was (Table  IV) did not differ significantly within each light intensity group. However, there was significant differences in nodule numbers and mass between the three light treatments. These differences were also reflected in shoot and root dry weights (Table V) . As was observed in the previous two experiments, USDA 110 was the more competitive strain and formed the majority of the nodules regardless ofthe light intensity under which the soybeans were grown (data not shown).
DISCUSSION
Delayed inoculation of one side of a split-root system for 4 or more days resulted in partial or complete suppression of nodulation on that side. The degree to which nodulation ofthe second side was suppressed depended on the conditions under which the soybean host was grown. There was a complete suppression of nodule development on the second side when soybeans were (10) , it has also been observed that the appearance of the first group of nodules has a suppressive effect on further infection and nodule development. This effect was also shown to be unrelated to the supply of nitrogen (10, 1 1). The total number of nodules and nodule mass supported by the host may be linked to the amount of light available to the host for photosynthesis, since significant differences in total nodule numbers and mass were observed between the three light intensity treatments (Table IV) . The degree to which the process ofinfection proceeded was also found to vary with light intensity. In plants grown under full sun, there was a significant suppression in nodule number and mass on the sides where inoculation was delayed. In contrast, when plants were grown under 47% shade, the process of infection was stopped at the nodule primordia stage, while only infection threads were observed in plants grown under 73% shade. Host control of nodule numbers and mass has also been observed when soybeans were inoculated with varying ratios of effective and ineffective strains of R. japonicum (14) . Singleton and Stockinger (14) found that the average size of an effective nodule was twice that of an ineffective one, and that the average weight of an effective nodule increased as the proportion of effective nodule tissue decreased.
The results from this study indicate that the number of infection sites which develop into functional nodules are controlled by the host. Control by the soybean host over the number of sites leading to successful infections appears to be exerted during the early stages of the infection process and to the amount of light available to the host for photosynthesis. Kosslak et al. (8) have previously shown that the early events in the process of infection of soybeans play a critical role in determining the nodule occupancy of two strains of R. japonicum competing for nodulation of the host legume. We found that when either a less competitive, or poorly competitive, ineffective strain was introduced into the soybean rhizosphere 6 or more hours before the introduction of a highly competitive strain, the per cent of nodules occupied by either of the less competitive strains increased significantly (8) .
